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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a flay type fluorescent display tube 
having a thin and wide displaying area. 

SOLUTION: In a flat type fluorescent display tube, it comprises a luminous 
part 140 comprising a phosphor film 142 and a transparent positive pole 141 
arranged into a display surface 109 in a predetermined pattern, a electron 
emission part 120 constituted of a carbon nano tube having a pattern shape 
corresponding to a display pattern into which a substrate surface 101 
opposing to the luminous part 104 is arranged and a predetermined 
potential is applied, an electron extraction electrode 125 arranged into the 
top of the electron emission part 1 20, and a plurality of supporting members 
arranged between the display surface 109 and the substrate 101. It is 
constituted by a supporting member 130 of a substrate side arranged by 
extending each supporting member from the substrate 101 into the display 
surface and contacts directly or via the electron extraction electrode the 
end of the supporting member 1 30 of the end of the substrate side with the n 
supporting member 131 of the display surface side. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the flat-package-type fluorescent display to which it has the following and the 
aforementioned substrate side supporter material and the aforementioned screen side supporter material 
are characterized by each edge having touched through the direct or aforementioned electronic drawer 
electrode by each aforementioned supporter material consisting of substrate side supporter material 
installed in the aforementioned screen side from the aforementioned substrate side, and screen side 
supporter material which hung from the aforementioned screen to the aforementioned substrate side. The 
envelope by which evacuation of the interior was carried out to the screen in which at least a part has a 
translucency, and this screen, including the substrate by which opposite arrangement was carried out 
The light-emitting part which consists of a fluorescent substance arranged the anode plate arranged by 
the predetermined display pattern at the aforementioned envelope wall by the side of the aforementioned 
screen, and on this anode plate The electron emission section which has a pattern configuration 
corresponding to the aforementioned display pattern to which it is arranged on the aforementioned 
substrate side in this light-emitting part and the aforementioned envelope which countered, and 
predetermined potential is impressed Supporter material arranged between the aforementioned screen 
and the aforementioned substrate in order to protect the electronic drawer electrode for pulling out an 
electron, and the deflection of the aforementioned envelope by atmospheric pressure from the 
aforementioned electron emission section which prepared the predetermined interval between this 
electron emission section and the aforementioned light-emitting part, and has been arranged and to 
estrange the aforementioned screen and the aforementioned substrate at a predetermined interval [ two 
or more ] 

[Claim 2] The aforementioned electron emission section is a flat-package-type fluorescent display 
according to claim 1 characterized by consisting of carbon nano tubes which consist of a layer of 
cylinder-like graphite. 

[Claim 3] The flat-package-type fluorescent display according to claim 1 or 2 characterized by arranging 
the control electrode for controlling electronic movement between the aforementioned light-emitting 
part and the aforementioned electronic drawer electrode. 

[Claim 4] The aforementioned control electrode is a flat-package-type fluorescent display according to 
claim 3 characterized by being arranged at the soffit section of the rib-like wall which hung from the 
aforementioned screen in the position surrounding the aforementioned light-emitting part at the 
aforementioned substrate side. 

[Claim 5] The aforementioned screen side supporter material, is a flat-package-type fluorescent display 
according to claim 4 characterized by consisting of insulating supporter material by which at least a part 
is arranged at the soffit section of the aforementioned rib-like wall, the aforementioned control 
electrode, and this control electrode, and is formed in the aforementioned rib-like wall and one. 
[Claim 6] The aforementioned electronic drawer electrode is the flat-package-type fluorescent display of 
any one publication of five from the claim 1 characterized by being constituted by the mesh-like metal 
plate and supported by the aforementioned substrate side supporter material. 
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[Claim 7] The aforementioned electron emission section and the aforementioned light-emitting part are a 
flat-package-type fluorescent display given in either of the claims 1-6 characterized by being constituted 
so that it may correspond by 1 to 1 , and preparing more than one in the aforementioned envelope. 
[Claim 8] A flat-package-type fluorescent display given in either of the claims 1-6 characterized by 
consisting of the one aforementioned electron emission section and two or more aforementioned light- 
emitting parts. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the flat-package-type 
fluorescent display to which especially thickness made the screen product large thinly about a 
fluorescent display. 
[0002] 

[Description of the Prior Art] A fluorescent display is the electron tube with which one side makes a 
fluorescent screen carry out collision luminescence of the electron emitted from a cathode in a 
transparent vacuum housing, and displays a desired pattern, and the fluorescent screen consists of 
fluorescent substances applied on the anode plate in the configuration of the pattern which should be 
displayed. As shown in drawing 12 , the conventional general flat-package-type fluorescent display A 
glass substrate 201, The wiring layer 202 which is prepared on a glass substrate 201 and connects an 
anode plate 204 and a grid 206 with lead 211, The insulating layer 203 which is arranged on a wiring 
layer 202 and has through hole 203a, The anode plate 204 which has been arranged on an insulating 
layer 203 and connected with the wiring layer 202 through through hole 203a, The cathode 207 which 
countered with the fluorescent screen 205 arranged by the predetermined pattern, and the fluorescent 
screen 205, and has been arranged on an anode plate 204, A fluorescent screen 205 and the grid 206 
prepared between cathodes 207, It consists of side attachment walls 208 of the shape of a frame inserted 
into the transparent windshield 209, the glass substrate 201 mentioned above, and them, consists of 
envelopes by which airtight sealing was carried out, and is maintained at the degree of vacuum whose 
inside of an envelope is 10-3 to ten to 5 Pa. And the contact section of a side attachment wall 208 and a 
glass substrate 201 is penetrated, two or more leads 211 are established, and the electrical signal is given 
from the exterior to the cathode 207, the grid 206, and anode plate 204 which were mentioned above 
with these leads 21 1. In order to use luminescence of a fluorescent substance for a display, a display 
pattern is decided by the fluorescent display by the pattern of the fluorescent screen arranged on an 
anode plate, and a foreground color is decided by it according to the kind of fluorescent substance. 
[0003] Conventionally, the filament (filament cathode) which applied and formed the electron emission 
nature matter in the thin line of a tungsten with a diameter of 7-20 micrometers is mainly used for the 
flat-package-type fluorescent display mentioned above as a source of electron emission. In this case, the 
filament is attached in the sheet metal which has the elasticity called support by which welding fixation 
was carried out to the sheet metal called one pair of filament supports which served as the electrode 
lead. A pattern display is performed by impressing voltage between filament supports and passing 
current on a filament by the thermoelectron emitted from the heated filament being accelerated toward 
an anode plate, colliding with the fluorescent screen formed in the predetermined pattern, and making a 
fluorescent screen emit light. When carrying out ON/OFF of the pattern display, it carries out by 
changing the positive/negative of the voltage impressed to the grid prepared between the cathode and the 
fluorescent screen. Thus, most things of triode structure which prepared the grid for usually controlling 
electronic movement between the cathode and the fluorescent screen are used. 
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[0004] 

[Problem(s) to be Solved by the Invention] In the conventional flat-package-type fluorescent display, 
since a filament which was mentioned above as a source of electron emission was used, there was a 
trouble as shown below. First, a screen product was not able to be made large, without having prepared a 
filament support and support in the screen, having arranged the filament, and sacrificing display density 
of a screen, when a filament could not be lengthened but it was going to make the screen product large, 
in order to have to ****, attach and assemble a very thin brittle filament. Moreover, since an envelope 
bent with atmospheric pressure, the limitation was in expansion of a screen product. This invention is 
made in order to cancel the above troubles, is a thin shape and aims at offering the latus flat-package- 
type fluorescent display of a screen product. 
[0005] 

[Means for Solving the Problem] In order to solve the technical problem mentioned above, the flat- 
package-type fluorescent display of this invention The envelope by which evacuation of the interior was 
carried out to the screen in which at least a part has a translucency, and this screen, including the 
substrate by which opposite arrangement was carried out, The light-emitting part which consists of a 
fluorescent substance arranged the anode plate arranged by the predetermined display pattern at the 
envelope wall by the side of the screen, and on this anode plate, The electron emission section which has 
a pattern configuration corresponding to the display pattern to which it is arranged on the substrate side 
in this light-emitting part and the envelope which countered, and predetermined potential is impressed, 
The electronic drawer electrode for pulling out an electron from the electron emission section which 
prepared the predetermined interval between this electron emission section and light-emitting part, and 
has been arranged, It has the supporter material arranged between the screen and a substrate in order to 
prevent the deflection of the envelope by atmospheric pressure and to estrange the screen and a substrate 
at a predetermined interval, each supporter material [ two or more ] It consists of substrate side supporter 
material installed in the screen side from the substrate side, and screen side supporter material which 
hung from the screen to the substrate side, and substrate side supporter material and screen side 
supporter material are characterized when each edge has touched through the direct or electronic drawer 
electrode. 

[0006] In this case, the example of 1 composition of the electron emission section consists of carbon 
nanotubes which consist of a layer of cylinder-like graphite. The control electrode for the example of 1 
composition of a flat-package-type fluorescent display mentioned above controlling electronic 
movement between a light-emitting part and an electronic drawer electrode is arranged. In this case, the 
example of 1 composition of a control electrode is arranged at the soffit section of the rib-like wall 
which hung from the screen in the position surrounding a light-emitting part at the substrate side. 
Moreover, the example of 1 composition of screen side supporter material has been arranged at the soffit 
section of a rib-like wall, a control electrode, and this control electrode, and is equipped with a rib-like 
wall and the insulating supporter material formed in one. The example of 1 composition of an electronic 
drawer electrode is constituted by the mesh-like metal plate, and is supported by substrate side supporter 
material. Another example of composition of a flat-package-type fluorescent display mentioned above is 
constituted so that the electron emission section and a light-emitting part may correspond by 1 to 1, and 
they are established in the envelope. [ two or more ] Still more nearly another example of composition 
of a flat-package-type fluorescent display mentioned above is equipped with the one electron emission 
section and two or more light-emitting parts. 
[0007] 

[Embodiments of the Invention] Drawing is used for below and the gestalt of implementation of this 
invention is explained to it. First, the gestalt of operation of the 1st of the flat-package-type fluorescent 
display of this invention is explained. Drawing 1 shows the gestalt of operation of the 1st of the flat- 
package-type fluorescent display of this invention, and the II-II line cross section is shown in drawing 
2 , and it shows an III-III line cross section to drawing 3 . Moreover, the pattern which this flat-package- 
type fluorescent display displays is shown in drawing 4 . This flat-package-type fluorescent display is 
equipped with the electron emission section 120 formed in the pattern corresponding to the glass- 
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substrate 101 top with the display pattern by countering with two or more light-emitting parts 140 
formed by the predetermined display pattern on the transparent windshield 109 used as the screen, and 
these light-emitting parts 140, and a light-emitting part 140 and the electron emission section 120 
correspond by 1 to 1. This electron emission section 120 is formed on the substrate electrode 121 
formed on the glass substrate 101. 

[0008] It connects with the electrode pad 136 through the pattern wiring 135 formed on the glass 
substrate 101, and the substrate electrode 121 has fixed to the electrode pad 136 by the conductive paste 
137 in which the lead 127 for cathode established by penetrating the frit glass 110 between a glass 
substrate 101 and spacer glass 108 contained frit glass. It may be made to connect with the lead 127 for 
cathode individually so that it may correspond by the electron emission section 120 and 1 to 1, and this 
substrate electrode 121 summarizes the substrate electrode 121 to two or more blocks, and you may 
make it connect all the substrate electrodes 121 to one lead 127 for cathode, or connect it to the lead 127 
for cathode for every block. With the gestalt of this operation, as shown in drawing 2 , the block in 
which one substrate electrode 121 was made to correspond to the two electron emission sections 120, 
and the block in which one substrate electrode 121 was made to correspond to the one electron emission 
section 120 are established. When dividing into a block, it is desirable to be between blocks and to make 
area of the electron emission section 120 as uniform as possible so that an emission current may not 
change greatly with blocks. 

[0009] Around the electron emission section 120, the substrate side supporter material 130 is installed in 
predetermined height from the glass substrate 101 on both sides of the electron emission section 120, 
and the electronic drawer electrode 125 arranged above the electron emission section 120 is supported to 
it. In addition, there are some which constitute a part of supporter material which prevents the deflection 
of the windshield 109 by atmospheric pressure and a glass substrate 101 in the substrate side supporter 
material 130, and in order to estrange the screen and a substrate at a predetermined interval, the substrate 
side supporter material 130 of the shape of the shape of an island or a rib is installed also in the field 
distant from the inside of the electron emission section 120, or the electron emission section 120 if 
needed. 

[0010] The electronic drawer electrode 125 is constituted by the metal plate with which much opening 
125a which passes the electron pulled out into the portion which faces the electron emission section 120 
was prepared, and it is prepared so that it may correspond to the electron emission section 120 and 1 to 
1. Moreover, the electronic drawer electrode 125 has the leg, while this leg fixes to a glass substrate 101 
with frit glass 138, the part penetrated the frit glass 1 10 between a glass substrate 101 and spacer glass 
108, and has projected outside, and a lobe is used as lead 128 for electronic drawer electrodes. 
[001 1] Moreover, a glass substrate 101 is countered, the transparent windshield 109 is arranged, and this 
glass substrate 101 and windshield 109 are estranged at the predetermined intervals with the spacer glass 
108 of the shape of a frame arranged at the edge. Adhesion fixation is carried out with the frit glass 110 
of the low melting point, respectively, and a glass substrate 101, spacer glass 108 and spacer glass 108, 
and the windshield 109 constitute the envelope, and are maintained at the degree of vacuum whose 
inside of an envelope is 10-3 to ten to 5 Pa. 

[0012] Two or more light-emitting parts 140 are formed by the predetermined pattern in this envelope at 
the inside of a windshield 109, and this light-emitting part 140 consists of a transparent electrode 141 
used as the anode plate arranged by the predetermined display pattern at windshield 109 inside, and a 
fluorescent substance film 142 arranged on this transparent electrode 141. The transparent electrode 141 
is connected to the lead 129 for anode plates which corresponds through the pattern wiring 145 and the 
electrode pad 146 which were formed in windshield 109 front face. The lead 129 for anode plates 
penetrated spacer glass 108 and the frit glass 1 10 between glass substrates 101, and has projected them 
outside while it fixes by the conductive paste 147 which contained frit glass in the electrode pad 146. 
[0013] In the substrate side supporter material 130 around a light-emitting part 140, and the position 
which counters, the screen side supporter material 131 has hung by predetermined length from 
windshield 109 inside, and the supporter material which prevents the deflection of the windshield 109 
by atmospheric pressure and a glass substrate 101 is constituted in it by touching the substrate side 
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supporter material 130 through the electronic drawer electrode 125. This screen side supporter material 
131 hangs also in the substrate side supporter material 130 of the field distant from the inside of a light- 
emitting part 140, or the light-emitting part 140 if needed, and the position which counters in order to 
estrange the screen and a substrate at a predetermined interval. In this case, it is needless to say to form 
the screen side supporter material 131 which counters the substrate side supporter material 130 in which 
the electronic drawer electrode 125 is not laid for a long time by the thickness of the electronic drawer 
electrode 125. In addition, the flat-surface configuration of the substrate side supporter material 130 and 
the screen side supporter material 131 does not need to be the same, and the cross section supporting 
atmospheric pressure should just be obtained, for example, it is good in one side being smaller than 
another side, and both may be made to cross. 

[0014] Here, soda lime glass is used for the glass substrate 101, the windshield 109, and the spacer glass 
108 which constitute an envelope, and a glass substrate 101 and a windshield 109 use sheet glass with a 
thickness of l-2mm. The substrate electrode 121 is calcinated and formed after screen-stenciling the 
conductive paste which contained silver or carbon as an electrical conducting material to a glass 
substrate 101 by the predetermined pattern so that it may become the thickness of about 10 micrometers. 
In this case, the substrate electrode 121 is not restricted to what is formed by printing mentioned above, 
and may consist of aluminum thin films with a thickness of about 1 micrometer formed using the well- 
known sputtering method and the well-known etching method. 

[0015] After screen-stenciling the bundle paste which distributed the bundle with which two or more 
carbon nanotubes were constituted by gathering by the viscous solution which has conductivity on the 
substrate electrode 121 by the predetermined pattern, the electron emission section 120 is calcinated, 
carries out laser radiation of the front face after that, evaporates the polyhedron particle of the carbon in 
a surface conductive particle, a binder, and a bundle, is removed, and is formed. This electron emission 
section 120 is 20-100 micrometers in thickness, as shown in drawing 5 (a), many carbon nanotubes are 
uniformly distributed over bundle 123 front face exposed from the electric conduction film 122, and 
each carbon nanotube operates as a source of electron emission. 

[0016] As drawing 5 (b) shows a carbon nanotube typically, structure where the monolayer of graphite 
closed in the shape of a cylinder, and the five membered ring was formed in the cylindrical point is 
carried out, and 4-50nm and since the diameter is minute, it can carry out field emission of the electron 
by impressing the about [ 100V ] electric field which make a low-speed electron-beam-pumping 
fluorescent substance emit light. In addition, although there are a thing of the monolayer shown in 
drawing 5 (b) and a thing used as the coaxial multilayer structure in which the layer of two or more 
graphite carried out the laminating in embedded structure and which each graphite layer closed in the 
shape of a cylinder in a carbon nanotube, you may use whichever. Moreover, the method of exposing a 
carbon nanotube is not restricted to laser radiation, and the alternative dry etching using [ for example, ] 
plasma may be used for it. 

[0017] The substrate side supporter material 130 consists of insulators which calcinated it after screen- 
stenciling repeatedly the insulating paste which contains the frit glass of the low melting point so that 
the electron emission section 120 may be inserted on a glass substrate 101 until it became predetermined 
height, and were formed. As for the height of the substrate side supporter material 130, it was desirable 
to make it low in the range which electric discharge does not generate between the electron emission 
section 120 and the electronic drawer electrode 125, and it set it to about 100-200 micrometers in this 
case corresponding to 20-100 micrometers in thickness of the electron emission section 120. in addition, 
the thing by which the method of forming the substrate side supporter material 130 is restricted to this - 
it is not - for example, the glass substrate 101 - grinding - or you may ********** an d f orm The 
electronic drawer electrode 125 consists of stainless steel boards with a thickness of 50 micrometers, and 
opening 125a of a large number with an aperture of 20-100 micrometers is formed of etching. Moreover, 
the part is bent and, as for this electronic drawer electrode 125, the leg of the same height as the 
substrate side supporter material 130 and the lead 128 for electronic drawer electrodes are formed. 
[0018] The transparent electrode 141 consists of ITO (Indium Tin Oxide) films which are transparent 
electric conduction films, and is formed in the inside of a windshield 109 by the predetermined pattern 
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using the well-known sputtering method and the well-known lift-off method. In addition, the aluminum 
thin film which uses the well-known sputtering method and the well-known etching method, and has 
opening instead of a transparent electric conduction film is formed, and it is good also as a transparent 
electrode 141. The fluorescent substance film 142 consists of low- speed electron-beam-pumping 
fluorescent substances which have the predetermined luminescent color, and after screen-stenciling a 
fluorescent substance paste to a transparent electrode 141 by the predetermined pattern, it is calcinated 
and formed. The well-known oxide fluorescent substance and well-known sulfide fluorescent substance 
which are generally used by the fluorescent display can be used for this low-speed electron-beam- 
pumping fluorescent substance. In addition, it cannot be overemphasized that the kind of fluorescent 
substance is changed for every display pattern, and the luminescent color may be made to differ. 
[0019] After the screen side supporter material 131 screen-stencils the insulating paste containing the frit 
glass of the low melting point repeatedly in the predetermined position of windshield 109 inside until it 
becomes predetermined height, it consists of insulators calcinated and formed. In this case, width of face 
of the screen side supporter material 131 was set to 30-150 micrometers, and height was set to about 500 
micrometers, in addition, the thing by which the method of forming the screen side supporter material 
131 is restricted to this — it is not - for example, the windshield 109 -- grinding - or you may 
qj^^j form 

[0020] Since the flat-package-type fluorescent display of the gestalt of this operation was constituted in 
this way, it is in the state where the electropositive potential was impressed to the electronic drawer 
electrode 125, and it is impressing an electronegative potential to predetermined wiring of the substrate 
electrode 121, and electric field concentrate on the carbon nanotube of the electron emission section 120 
connected to the wiring, and an electron is emitted from the nose of cam of the carbon nanotube used as 
high electric field. For this reason, although the electron emitted from the electron emission section 120 
is accelerated toward a transparent electrode 141, it collides with the fluorescent substance film 142 and 
the fluorescent substance film 142 is made to emit light when about [ +60V ] right voltage (acceleration 
voltage) is impressed to the transparent electrode 141 as opposed to the electronic drawer electrode 125 
If about dozens ofV negative bias voltage (cutoff bias) is impressed to the transparent electrode 141 to 
the electronic drawer electrode 125, an electron will not reach the fluorescent substance film 142 and the 
fluorescent substance film 142 will not emit light. Therefore, a luminescence display will be performed 
by the pattern of this fluorescent substance film 142 if right voltage is impressed to the transparent 
electrode 141 corresponding to the thing of the request of the fluorescent substance films 142 where an 
electron is emitted from the electron emission section 120. 

[0021] Thus, since according to the flat-package-type fluorescent display of the gestalt of this operation 
it constitutes from an electric conduction film 122 containing the carbon nanotube which formed the 
electron emission section 120 by print processes and this was used as a field emission type cold cathode 
electron source, a filament and filament fittings become unnecessary, and since most components can 
form with printing technology, it becomes possible to produce very cheaply. Moreover, since it becomes 
possible since it is in the state where many carbon nanotubes have been arranged for the number of the 
sources of electron emission per unit area to increase very much, and to make more electrons emit of the 
electron emission section 120, it can obtain high brightness. Moreover, although there was a problem to 
which the electron emission nature matter applied to the filament deteriorates, and brightness falls by 
discharge gas conventionally, since a carbon nanotube is chemically stable, it does not produce such a 
problem, either. Moreover, since supporter material was constituted as the screen side supporter material 
131 was formed in the position which meets the substrate side supporter material 130 and the substrate 
side supporter material 130 was touched through the direct or electronic drawer electrode 125, 
deformation of the envelope by atmospheric pressure is suppressed, each inter-electrode distance is held 
at a predetermined value, and luminescence unevenness can be inhibited. 

[0022] Next, the gestalt of operation of the 2nd of the flat-package-type fluorescent display of this 
invention is explained. Drawing 6 shows the gestalt of operation of the 2nd of the flat-package-type 
fluorescent display of this invention, and the VII- VII line cross section is shown in drawing 7 , and it 
shows a VIII- VIII line cross section to drawing 8 . Moreover, the pattern which this flat-package-type 
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fluorescent display displays is shown in drawing 9 . In drawing 6 - drawing 8 , the same sign as drawing 
1 - drawing 3 shows the same portion. The point that this flat-package-type fluorescent display differs 
from what was shown in the gestalt of the 1st operation is having formed the control electrode 151 
which controls electronic movement between the electronic drawer electrode 125 and the light-emitting 
part 140. 

[0023] In this case, the control electrode 151 is formed in the soffit section of the rib-like wall 132 
which hung by predetermined length from windshield 109 inside so that a light-emitting part 140 may 
be surrounded, and it is formed by the electric conduction film which has predetermined thickness so 
that electronic movement can be controlled. This control electrode 151 is connected with the electrode 
pad 156 prepared in windshield 109 inside by the conductive paste 157 arranged at the side edge section 
of the rib-like wall 132. In this electrode pad 156, the lead 152 for grids established by penetrating 
spacer glass 108 and the frit glass 1 10 between glass substrates 101 has fixed by the conductive paste 
157 containing frit glass. In addition, when a display pattern is large, while the rib-like wall 132 
surrounds a light-emitting part 140, the inside of a light-emitting part 140 is divided in the shape of a 
sinking comb with the rib-like wall 132 which formed the control electrode 151, and it is made for the 
effect of a control electrode 151 to reach. After this control electrode 151 screen-stencils the conductive 
paste which contained silver or carbon as an electrical conducting material so that it may become 
predetermined thickness at the rib-like wall 132 soffit section, it is calcinated and formed and is setting 
thickness of a control electrode 151 to 10-50 micrometers with the gestalt of this operation. 
[0024] Moreover, with the gestalt of this operation, on both sides of the control electrode 151, the 
insulating supporter material 153 is formed in the rib-like wall 132 of the position which meets the 
substrate side supporter material 130 on a glass substrate 101 by one, and the supporter material which 
prevents the deflection of the windshield 109 by atmospheric pressure and a glass substrate 101 consists 
of touching the substrate side supporter material 130 through the electronic drawer electrode 125. Like 
the screen side supporter material 131, the rib-like wall 132 and the insulating supporter material 153 
calcinate and form it, after screen-stenciling the insulating paste containing the frit glass of the low 
melting point repeatedly until it becomes predetermined height. Since an electronic wraparound will 
occur if between a control electrode 151 and the electronic drawer electrodes 125 leaves 600 
micrometers or more, the height of the insulating supporter material 153 has desirable less than 600 
micrometers. In this case, width of face of the rib-like wall 132 and the insulating supporter material 153 
was set to 30-150 micrometers like the screen side supporter material 131, and set the height of 200-300 
micrometers and the insulating supporter material 153 to 400-500 micrometers for the height of the rib- 
like wall 132. in addition, the thing by which the method of forming the rib-like wall 132 is restricted to 
this ~ it is not - for example, the windshield 109 — grinding - or you may ********** and form 
[0025] Since the flat-package-type fluorescent display of the form of this operation was constituted in 
this way, it is in the state where the electropositive potential was impressed to the electronic drawer 
electrode 125, and it is impressing an electronegative potential to predetermined wiring of the substrate 
electrode 121, and electric field concentrate on the carbon nanotube of the electron emission section 120 
connected to the wiring, and an electron is emitted from the nose of cam of the carbon nanotube used as 
high electric field. For this reason, the electron emitted from the electron emission section 120 Since the 
control electrode 151 to which about [ +60V ] right voltage (acceleration voltage) was impressed as 
opposed to the electronic drawer electrode 125 accelerates Although an electron collides with the 
fluorescent substance film 142 and the fluorescent substance film 142 is made to emit light when right 
voltage is impressed to the transparent electrode 141 corresponding to the fluorescent substance film 142 
surrounded by the control electrode 151 If about dozens ofv negative bias voltage (cutoff bias) is 
impressed to the control electrode 151 surrounding it to the electronic drawer electrode 125 even if right 
voltage is impressed to the transparent electrode 141, an electron will not reach the fluorescent substance 
film 142 and the fluorescent substance film 142 will not emit light. Therefore, a luminescence display 
will be performed by the fluorescent substance film 142 of this pattern if right voltage is impressed to 
the transparent electrode 141 corresponding to the desired pattern synchronizing with right voltage being 
impressed to a control electrode 151 where an electron is emitted from the electron emission section 
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120. 

[0026] Moreover, according to the flat-package-type fluorescent display of the gestalt of this operation, 
in the rib-like wall 132 which meets the substrate side supporter material 130, so that the electronic 
drawer electrode 125 on the substrate side supporter material 130 may be touched Since the insulating 
supporter material 153 formed in the rib-like wall 132 and one on both sides of the control electrode 151 
was formed and supporter material was constituted, deformation of the envelope by atmospheric 
pressure is suppressed, each inter-electrode distance is held at a predetermined value, and luminescence 
unevenness can be inhibited. Moreover, since supporter material was constituted in this way, the display 
density of a screen does not independently fall like [ in the case of preparing supporter material ]. 
Moreover, since the range of desired can be made to diffuse an electron, without taking a place since the 
control electrode 151 was formed in the soffit section of the rib-like wall 132, it is possible to extend a 
viewing area to near the spacer glass 108. 

[0027] Next, the gestalt of operation of the 3rd of the flat-package-type fluorescent display of this 
invention is explained. Drawing 10 shows the gestalt of operation of the 3rd of the flat-package-type 
fluorescent display of this invention, and shows the XI-XI line cross section to drawing 1 1 . In drawing 
10 and drawing 1 1 , the same sign as drawing 6 and drawing 7 shows the same portion. In addition, 
since the pattern displayed as the composition by the side of the windshield of this flat-package-type 
fluorescent display is the same as what is shown in drawing 8 and drawing 9 , explanation is omitted. 
The point that this flat-package-type fluorescent display differs from what was shown in drawing 6 and 
drawing 7 in drawing 10 and drawing 1 1 is having supported the electronic drawer electrode 125 which 
consists of one metal plate which the electron emission section's 120 is formed by glass-substrate 101 
top ******, one field-like electron source's is constituted, and the substrate side supporter material's 130 
is arranged also in the electron emission section 120, and has much opening 125a. 
[0028] Since the flat-package-type fluorescent display of the gestalt of this operation was constituted in 
this way, it is in the state where the electropositive potential was impressed to the electronic drawer 
electrode 125, and it is impressing an electronegative potential to the substrate electrode 121, and 
electric field concentrate on the carbon nanotube of the electron emission section 120, and an electron is 
emitted from the nose of cam of the carbon nanotube used as high electric field. For this reason, the 
electron emitted from the electron emission section 120 Since the control electrode 151 to which about 
[ +60V ] right voltage (acceleration voltage) was impressed as opposed to the electronic drawer 
electrode 125 accelerates Although an electron collides with the fluorescent substance film 142 and the 
fluorescent substance film 142 is made to emit light when right voltage is impressed to the transparent 
electrode 141 corresponding to the fluorescent substance film 142 surrounded by the control electrode 
151 If about dozens ofv negative bias voltage (cutoff bias) is impressed to the control electrode 151 
surrounding it to the electronic drawer electrode 125 even if right voltage is impressed to the transparent 
electrode 141, an electron will not reach the fluorescent substance film 142 and the fluorescent 
substance film 142 will not emit light. Therefore, a luminescence display will be performed by the 
fluorescent substance film 142 of this pattern if right voltage is impressed to the transparent electrode 
141 corresponding to the desired pattern synchronizing with right voltage being impressed to a control 
electrode 151 where an electron is emitted from the electron emission section 120. In this case, it is 
possible to make 101st page of most glass substrates into the electron emission section 120, and a 
pattern can be expressed more as high brightness. Moreover, since plate voltage can be lowered when it 
considers as brightness of the same grade as the former, it becomes possible to prolong the life of a 
fluorescent substance. 
[0029] 

[Effect of the Invention] As explained above, the flat-package-type fluorescent display of this invention 
The envelope by which evacuation of the interior was carried out to the screen in which at least a part 
has a translucency, and this screen, including the substrate by which opposite arrangement was carried 
out, The light-emitting part which consists of a fluorescent substance arranged the anode plate arranged 
by the predetermined display pattern at the envelope wall by the side of the screen, and on this anode 
plate, The electron emission section which has a pattern configuration corresponding to the display 



http : // www4 . i pd 1 j po . go j p/cgi -b in/tran_web_cgi_ej j e 



11/11/2003 



Page 8 of 8 



pattern to which it is arranged on the substrate side in this light-emitting part and the envelope which 
countered, and predetermined potential is impressed, The electronic drawer electrode for pulling out an 
electron from the electron emission section which prepared the predetermined interval between this 
electron emission section and light-emitting part, and has been arranged, It has the supporter material 
arranged between the screen and a substrate in order to prevent the deflection of the envelope by 
atmospheric pressure and to estrange the screen and a substrate at a predetermined interval each 
supporter material [ two or more ] It consists of substrate side supporter material installed in the screen 
side from the substrate side, and screen side supporter material which hung from the screen to the 
substrate side, substrate side supporter material and screen side supporter material Since it was made for 
each edge to touch through a direct or electronic drawer electrode, it is a thin shape and has the effect 
that a screen product can be made large. 

[0030] Moreover, since it is not necessary to prepare a filament support and support in the screen like 
before, and to arrange a filament even if a screen product is a latus case, since the electron emission 
section is constituted from a carbon nanotube which consists of a layer of cylinder-like graphite and 
many field emission type electron sources were prepared in the substrate side, it has the effect that a 
screen product can be made large, without sacrificing display density of a screen. Moreover, since the 
control electrode for controlling electronic movement between a light-emitting part and an electronic 
drawer electrode has been arranged, it has the effect that control of lighting of the display to every light- 
emitting part or putting out lights is possible, and composition of the electron emission section and an 
electronic drawer electrode can be simplified. 



[Translation done.] 
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1 4 2©5£©3fM©fc©lCfti£L£S'!'ittffil 4 lfc 
JEfflZlfiWMZnzt. d©®7t*Kl 4 2©A^-> 

[0021] c©«fc-5tc, znmfcoj&mnw-m&ytm 
s«c«tntf. 2 o^Epgijffi-cjgfijcLfc* 

-#>±y^o.-y^tr««Kl 2 2Tfi?fi£L. Ctl 
£tt#JSIil!fi?&BSiimg<!: LTffi<^-5«fc 3 C Lit© 
T\ 7^7*>b^7^;<>hI&tt^&#;FIg<»:ft 

0 . Mi$.mm<o*mfttf%iM&mz£ q Bf&oimrsbz 



t©. #«C*ffiK:ff«-r-5Ct««wIt6t!6:*. St. 

st. a*ttttta*xicj:tjT7^7/>hca#ufc 

**, *-^>^-y^a-ymt;^WHS^©Tc:©<t 
3&PW<b&i;&:V>. Sfc. gfcfiJSjfSW 1 3 0 ttt 

10 mTz&mzmKMm&fttsM 1 3 1 £k«-t. s&x 

f4m^l#tBL@i 1 2 5£#LT£«ffl-£8»»l 3 

0 tm?Z£? \Z LTX »»«*«l*-r« J: 5 Lt© 

15 [0 0 2 2] COBE©^®^^©!"^© 
f^3l*1?©S-§2©3y&©J{^£*U *-©VII-VII* 

mm^m7iz. mi-mmmm^mstz^-r. st. 

C©¥SS7 l e^ ! g©SST5/1^->$09 (cST. 
20 H6~H8t*lr»T. Hl~H3tPI-«F^4H-«» 

tfeOtS&SjUitt. 5l£HiLStI 1 2 5 t363t« 

1 4 0 ©F B 1lcm^©Sl#^©l^lT5$!lfflim® 15151 

25 [0 0 2 3] d©*^. «W«ff 1 5 ltt. 4 
0£Bir«fc7"::7n>K#7X 1 0 9rt®^e3f^©fi 
^T-^T^tlfcUT'ttgl 3 2©T*»CRW6nT* 

o. *^©ft*««w--c€r*.fc3c. Bfi£©»*ewr 

3gS&tTJgfi££ttTI^3. d©$<Jfflim@l 5 H4. >J 
30 7*ttg 1 3 2 ©^SSSKEMSnfcg^-X H57 
T'7D>h*7X 1 0 9pmizWt»e>tltznWiy h* 1 
5 6t&mtStlT^Z. Z(Dm&rty K 1 5 6 K14. X 
^-W7X1 0 8tiJ77.Sffil 0 1 ©fBJ©7U -7 h 

tf^x 1 1 ozn-mLTisufibntz?*) 9 hmu-h i 

35 5 2A«7U -v hif^^cSi^-XH 5 7T'H 
7*4*81 3 2 A^tES 1 4 0&Ht^i:tt)tZ^5tgl5l 4 

orts«»atii 5 1 sRitfeuyttii 3 2r-< 
40 -s. z.oi$mw&i 5 ia. ffi*-2> ^(473-4* >£>gm 

ttfl t Ltt^ttt'C-X h 5 'J 7*ttfi 1 3 2 

fffi c Rff ^© ji * t & & .j; -5 c x ^ u - > w»j l t m . ^ 

•*LT»-SLfct)©-C*0. d©*ffi©^li-et4ffi(ISI« 
ffil5 1©J¥^$10~50 /iinilTW. 

45 [0024] st. z<Dmm<nmmx'^ «7xssi 

0 1 ±©SffifflBEfcffl-t* 1 3 0 i*«t-S&S©'J 7« 
SI 1 3 2 iciHfl'l'i 1 5 1 SftA/TlfUI&ttKtt 1 5 3 
^-ft:t?^fig$nTfcO, €^5lttHLm® 1 2 5 5;7> 
LTSK«J-k«ff»« 1 3 0 t&tZZ.LT'Xfs.mz&Z 
50 7P>h^77 10 9t^7XlKl0 lWfcbMK 
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I 



ftffl 2 0 0 1-1 55666 



<x«?aw*»riE^T^s. y TttBi 3 2 tteaxi* 

8# 1 5 3tt. £*ffiff£&8H 1 3 l'iPWfc. <£B4 
,£© 7 'J h # 7 X ££tf h £3? 5£©i§i $ C 

I/O**. 5 lfc*F5l€rHiWi«l 2 5ffl 

R.W6 0 0 flmtt±*n«£*?©E0 
©T", 1 5 3ffligS fi 6 0 0ffm*i*si 

SLK y^ttffil 3 2itt»3t«fffl»l 5 

3 ©ffltt. ««HM»9flm 1 3 i tmmz 3 0 ~ 1 5 

0/imtL, yyttSl 3 2©i§i££2 0 0-3 0 0 *z 
m, *6&£#gB*f 1 5 3©il^540 0~5 0 0 ymt 

bfe„ y^ttgi 3 2*»*-r4*j£tt. inc 

[0 0 2 5J C©*tt©*tt©¥l!»#«wWi. C(D 
J:5C«dELfcOT. m75l2ffiLSffi 1 2 5 ICIE©^ 

^©m^^EnJoT-sitT, ^©E^ics^snx^s 

Tfiwmztiz. c©fc*. s^ifcffiSB 1 2 o e> &j±s 

+ 6ovss©iii£ (in%«E) *«B«in*ftfc«l»« 
ii5i icioimasnso-e, *<DM'&nmi 5 1 c 
«t 0 asttfegftMi 1 4 2 ic*f «bfc»jii«« 1 4 1 
ciEmE^Enini^tiT^-5t. m?tf*<ofkyt#m 1 4 

1114 1 KjElEa^iraSftT^Tfc. ^ttSrBtlfM 
^HS 1 5 1 KWFflSttiUtS 1 2 5 \Ztt 

snt^-st. ifA^tjtwii 4 2 izmmwrnytft 

mi 4 2tt*3tH5t^. Lfc^oT. *Pttffl»12 0 

fcsswiai 4 ncEDE^Jio^nst, c©yt*- 

[0 0 2 6] £<Dfim<Dj&W t <D¥-Mm%&7jk l g\Z 

<tn«. 1 3 0 tnmrz u 1 3 

2IC. £«ffi$ftSEttl 3 0±©« : f5l*ttlL«ffil 2 

5tfi?i-5i^ic. wfiimsi 5 l^T-'jytii 

3 2 £H*fc»J«Sftfc*&»£8f«tt 1 5 3 £f£ttT£ 
8SW£«lfifcL;t©T'. *§U£»::«fcSfl.fflgg©£lg#}fl) 

<bt>m±X'tZ. C©J;5!c£#g«*£$j£L£: 
©T. 8'JC3£}*8Stt*tttta«€r©«fc'5t. BdS©SI^ 
8?0^<rF?*;:£#&t>. uyttl3 2fflT 
affiCHWflMI 1 5 1 £Ktt-5«k5K:Lfc©T, «Br* 
<h STlcffiMWlSBKl? d <tanr#-5© 



[0 0 2 7] C©58WOTS!S*»*ffOJB3 0 

^IKOJBliCotiTKWr*. BIOS, C©^W©¥ 
^itTtS^f ©^3©lliS©^$^L. ^©XI-XI$ 

»fs^0 1 1 kjkT . 0 1 0 Rzfm 1 1 cs^x. m 6 

05 R^H7tH-«F#ttH-»»**T. ft*. Z.<D¥®. 
S:^^ ! t©7a>h^7XffliJ©^Rjct^T?./^- 

Ifrt*. 01O<h01 ltc^^T. 
#0 6 1 0 7 CI* Lfc t> © <fc gft S,6«, m^&ffigP 1 
10 2 0*^7XSS1 0 1 ±lC^fcT'lgfi£^tlT IO©® 
tttfFSSlMSLTSB . *S<WS«fS5« 1 3 0 
ttttJSJl 2 0 rtCbEB£ftT*S©Hn»l 2 5a5 

wr* 1 ^<D^mm^ui,mf-B\tmvmm 125* 

15 [0 0 2 8] CO*lfiO»IB©TI!»3tt*«fftt, C© 
*-5K*J*b&©T. *P5IStHUWIl 2 5lCiE©m 

fi*«ajinistifcttJB-c. »smsi 2 iicft©«fi$En 

JJOTSCtT, S^fi[ffiSi5l 2 0©*-^>^7^i- 

1 2 o^e.fttasnfcm?«. «?§i^tBb«fii 2 5 

C*fLT0iJ;Uf+6 0VSft©E«E (J0^«E) *^ 

iD^nfe$flffli«si 5 1 (c<tojnji$n5©T, -e©^ 

ff«Sl 5 lCJ:0H*ftfcfi##Kl 4 2fc*tJ&Lfc 
25 SW«ffil 4 1 CI«E*tBlln]£tt-a>5£, S^f-^-t 
Ofi*#:«ll 4 2C«SLTft3tfr«l 4 2^56*** 
%n%1fi, S^lffil 4 1 CiE«ffi*^Jjn**lTt»T 

zn&mtsMnnmi 5 itcm^5i^tt5Liffii 2 

5CMLTSc+VSS©A©A-f TXmffi (*7ht7 
30 /W7X) ^WJn^nT^St. S^F*t»3t#«14 2 
!CSlia*r«3tt*flt 1 4 2»458JtL&^. Lfc^oTv 
•^fttflWl 2 OAOl^iSHiSftfcttttT. Mff* 
mi 5 lCjE«JE**BllHSn*CtHH«3UT. BfM© 
/t^->l:jtt)EU;lilI14 1 \Z1EWEMma2tl 
35 Si. :©/t^->©f3t*Il 4 2T5SJt*^ffto 

n*. 0 im<D*fflftzm?m 

mggl 2 0 t-tZZ.tifialfcT'hK). rt5>->Z£Q& 

»are*jST-& s^. sE^ti^gs©® 

40 &<Dm$i$:MtttZ£tf*im£tS.Z>. 
[0 0 2 9] 

[f6HJ5©^] W±ift^L/t«fc3tC. Z\<D%W<D¥-m& 

«t^c©*^®c>tt(fiiffiS^nfe*s«r^**oi*iW 
45 Kfi#*JSftfc«-ilSi. ^SffJ)©^H^ilHRff^ 
©^*/^->TfiBisnfcHffi*3«fctfv:©igs±tgE 

Lfe^H8§rt©StgS±tCg2E$tlTi?f!g©«&^ai)i0 

50 ^tttaast. com^taatRjtatroracBfjEwra 
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[0 0 3 0] Sfc. «?*S:a«*n«ttoy57r'f h 

j5t<«sB«*jc<r*Jit*«Tr*«t^5»*ft*-r 



0 1 oas/^^-^t^-rRWHt?**. 
b i ©*7ttm©B«*K9rr*ia-e* 

0 6 ©VI I -VI mWiW £*TR9i0-e*5. 
0 6 OVI II - VI I IttttS^-rM^BT^ 

ft 3 ©*Jg©Jgll£*-t#r®0T&£. 
Bl 0OXI-XIi^»f®?£r^-rgiBHBT$. 



[Bl] mi©3WS©^Sg£*T»rE0T&3. 
[02] 01<mi-II&»rB£jj*-ti&9J0T&3. 
[03] ®l<D\U-umWiW&7F;-?%tWmT'$>Z. 



[04] 
[05] 

[06] 
05 [07] 
[08] 

-5. 

[09] 
[010] 
10 [011] 
5. 

[012] tt*®ra&%&i&ottiin-c»«. 

10 1-*7XSfi. 10 8-X^-t^/7X, 109 

is -jayhflyx* no, l 3 8-7'Jy hflyx. 

1 2 0-tfttffl». 1 2 1 -StiM. 1 2 2-** 
m> 12 3-A>H;k 1 2 5-«?9lftiBUia. 1 

2 5a-BnS. 1 2 7-ttSfflU-F. 12 8-if 
§l£fflb«ffiffl'J-F, 1 2 130 

20 1 3 1 ~&mmLtomt. 1 3 2 

•••U^ttffi, 1 3 5, 1 4 5, 1 5 5-/t*->E&. 
1 3 6, 1 4 6, 1 5 6-ti^yH, 13 7, 14 
7, 15 7-if^-Xh. 14 0-3BfcfiB. 14 1- 
1 4 2 -ftJttfrBl. 1 5 1 -MMi. 1 5 
25 2-tfVy Hffl'J-H. 1 5 3-ffii*£ftflttf. 



[01] 



[0 2] 




121 120 123 13* 130 101 




[06] 



[0 10] 




141 142 132 151 140 1S3 



125 138 121 120 
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[03] [04] 




212 204 203. 203 202 230 
—211 



" 8 - 
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1 11 




=«»fl»»lfT±»Br*»ffl700#tt &® 20 



F 5C032 CC05 CC10 CD04 

5C036 EE04 EE 17 EF01 EF05 EC01 
EG12 EG16 EH02 EH06 
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